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PROBLEM TO BE SOLVED: To obtain the subject composition free from lead, intended for 
improving the piezoelectric properties of (Ba1~xSrx)2NaNb5015 (0<(x)<1) ceramics, and 
practicable as a material for piezoelectric ceramic devices such as piezoelectric ceramic filters. 
SOLUTION: This piezoelectric ceramic composition consists mainly of a ceramic component 
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(57) [Sta] 

[^B3 (Bai-x S fx ) 2 N a N b5 Oi5 (OS 

[«Pa#S] (1-y) (Bai_xSrx) 

Nb2 Og - yNaNbOs V^^its xAtOS 
xil. y*<0. 1 5Sy <1 /3<0«!HI=l5S. flIS 

^i^t LT. Mn, Cr,W» Si, Mo, Ni, C 
o, Sn, Mg, Sb, Ti, Z r ^J:tXF e a>$^4b 

tt, M n O2 , C r 2 O3 , WO3 , S i O2 X M o O 
3, NIO. C02O3, Sn02,MgO, Sb20 
3 , T i O2 , Z r O2 niilSF e2 O3 rcgSltL-C, 
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-»SC: (1 -y) (Bai-x S rx ) 
Nb2 06 - yNaNbOa -caStt, 3^"3» x4<0S 
x^l. yA<0. 1 5^y<1 /3a>«SHI=fc«» »S 

[91^92] m^i^tLX. Mn» C r , W. Si. 
Mo« NK Co« 8n. Ms. Sb« Ti. Zr 

^it^H. M n 02 . C r 2 O3 . WO3 , S i 
O2, M0O3. NiO» C02O3, Sn02. Me 
O. S b2 O3 « T i O2 . Z r 02^^t;F e2 O3 

[Sl^«3] — tt^: (Bai-x S rx ) 2 NaNb 
5 Oi5-Ci{$4l. xAtO;Sx^10!>l6BI=ft'&. 

M n O2 fz^m LX 5 a»%6lT^*-r 4. BE««St§ 
[0001] 

^ 5 >y Lx^mtsimmmmfammzur 
[0002] 

f9*±ja» t r -5 IES«tS*§riE«B3!)<l2: < ffl U & *i,T 

Ba. Sr. Na. Nb. Olf^ ^^-f 5{b-&«!l3!)<fc 
y. fct^l*. B 32 N a N bs O15. S r2 NaNb 

l^. t>-fil^lZ^ 1 9 8 9^(C J. R. 01 i V e r ^1= 
J:or. (Bai-x S rx ) 2 N a N bs Oi5 (OSx 

s 1 ) -tr^ S •y^^a)ai5att(=oLxT(0«$*<!B:aF*iT 
[0003] 

»i:-r4EBa«fflfiE!|*l(*. fS^-^^LXtSi^)^ B!«« 

C(D»itfb«90!>ISfE<Of=«>. ^^^lyhfiSIBlIz 
fc t p°p -14 $ 0 4 Z <!: AtitSMBS-C « , 
[0004] (B ai-x S rx ) 2 N a N bs O 

15 (O^x^l) -b^S-y^^li. jS$-&*LJECt^(DT?. 



^^SR^-OJ^il^t LT. llffl^b*4x^l-l4Morc^Jat^. 
[00 05] -tC-e. Z<Ofe?B<DSfl<II*, (Bai-x S 
rx)2 NaNbs O15 (O^x^l) •^'yZv^mS. 

[O O O 6] 

SC:(1— y) (Bai-xSrx)Nb2 06 — yNa 
N b03 A^O. xA^OSx^l. yA<0. 1 

5Sy<i /3a)ttH(=i5-5. asm»*i^»t-r-s 

[0 0 0 7] ±|By(04eS(CHLr. y&O. 15^L 

y<o. T sxit^m^mtsiKmmmiimi^ii 

'S:t^6^&T?fcy. y < 1 /3 t LfcO)!*, ySl/3-e 

ttSIBAttl=£l^T. a^^^Ur. Mn. Cr. 
Si, Mo. Ni. Co. Sn. Mg. Sb. Ti. Z 

ti,1 a*, -ttt^tt. M n 02 . C r 2 O3 . W 
O3 . S i O2 . M0O3 . N i O. C02 O3 , S n 
O2 . MgO. Sb2 O3 . T i O2 . Z r02 *><fcOf 

Fe2 03 iz^ULx. ±mxsmm%UT-^^-ti»zL 

[000 81 coi^i&H^^roaioi*. ff«^t4©$ 

If . — IftSC : (B ai-x S r X ) 2 N a N bs Ois1?S 
±^^J-tL. IlM^^tLT. Mna>K<b«D$Mn02 lc 

mm LX 5 SS%iaT$«-r S«tt««B^«g;i<S^ 
[0009] cc-e. Mnomt^a^muam^sMMyo 

[001 O] 

[||J£«1]*-r. Ul^ISi^tLT. BaCOa. Sr 
CO3 . Na2 CO3 . Nb2 O5. S3J:t/MnC03 
SfflStLfc. 3tt>"e. (Bai-x Sr 

X ) 2 NaNbs OisO)— »SC^=*Jt^r. gl(-^-r«fe 

n02 ^^Mz^-rj^3tjimta±x-^m-t^i&mttji^ 
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[00 16] 
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